Introduction
Achieving macroeconomic stability is vital for policy-makers. One of the most important goals of policy-makers is to achieve a predictable and stable economy, which provides a more reliable environment for economic growth, investment and decision-making. Higher output volatility could have negative effects on macroeconomic stability (Fatás & Mihow, 2001; Down, 2007; Mohanty & Zampolli, 2009) . Thus, it is crucial to have a stable or less volatile economy.
Output volatility has been a popular research topic particularly since the Great Moderation, a period of decreased macroeconomic volatility starting in the mid-1980s. During this period, the standard deviation of quarterly real GDP declined by half (Stock & Watson, 2002; Turan & İyidoğan, 2017; Debrun et al., 2008) . This decline period has brought with it a new area of research: the determinants of output volatility. Numerous studies have shown the effect of different determinants such as government size, trade openness and financial development (Carmignani et al., 2011; Denizer et al., 2002; Cecchetti et al., 2006) . For example, Ahmed et al. (2004) argue that a decrease in size and frequency of global shocks is the biggest cause of the The relationship between output volatility and unemployment switched sign in the 1980s. Barnichon (2010) states that these variables had a negative relationship until 1983, but unemployment started to increase volatility then. This opinion is also supported by earlier economists (Okun, 1962; Freeman, 2001; Dornbusch et al., 2001) . Cecchetti and Ehrmann (1999) suggest that volatility in inflation and inflation targeting increases volatility. With the emergence of real business cycle (RBC) theory in 1980, Nelson and Plosser (1982) introduced that volatility and growth may affect each other. Some researchers suggest that this relationship is a positive one while others argue that it is negative. Black (1987) argues that a major part of business cycle volatility emerges as a result of the preferences of rational investors. Their sensitivity to risk may establish volatile or stable growth. In other words, if people are risk averse in a country, their preferences will be in an industry with stable growth, which affects the economy. Martin and Rogers (1997) advocate that higher unemployment and less human capital in an unfavorable economy depress growth. Stiglitz (1993) associates the negative relationship with the effect of research and development (R&D) volatility. Acemoğlu and Zilibotti (1997) suggest that richer countries have more balanced economies, and they are affected less by unfavorable economic circumstances. Acemoğlu et al. (2003) highlight the significance of institutional problems in analysis and show that government size is not the sole reason of volatility, but weak institutions increase it with the channel of macroeconomic policies. İyigün and Owen (1997) introduce a theoretical and empirical framework for income inequality and growth volatility. Denizer et al. (2002) show how financial development variables affect output, consumption and investment growth volatilities for 70 countries in the 1956-1998 period. Their findings suggest that countries with more developed financial systems have less volatility. Cecchetti et al. (2006) reveal the lowering effect of financial development for volatility of consumption and growth on 13 developed OECD countries. Elgin and Kuzubaş (2013) present the relationship between current account and output volatility on 185 countries in the period between 1950 and 2009. Their findings show that higher current account increases output volatility especially in developing countries.
One of the most important determinants of output volatility is government size, but the literature provides no consensus on the direction of the relationship (Andrés et al., 2008; Debrun et al., 2008; Carmignani et al., 2011) . In this context, if we know the existence of a relationship between output volatility and government size, testing the direction of the relationship will be another interesting area.
The causality relationship between government size and economic performance has been studied frequently since the 1800s in order to provide insights and guidance for macroeconomic stability. There are two important theories for this relationship: Wagner's Law and Keynesian Hypothesis. Wagner's Law argues that there is a significant positive effect of economic performance on the government size, while Keynesian Hypothesis advocates the opposite. In other words, Keynesian Hypothesis argues that if government size increases, the economic growth raises. However, empirical research on the subject has not achieved a consensus on the nature of this relationship (Oxley, 1994; Al-Faris, 2002; Lamartina, 2011; Antonis et. al., 2013) .
In an effort to provide insights and more robust empirical evidence, the current study aims to model the volatility of output and examine the impact of government size on output volatility by using extensive dataset and univariate GARCH models. The study also employs the Granger Causality Analysis to determine the direction of this relationship. The relationship between output volatility and government expenditure has been typically analyzed within the framework of OLS or linear panel data estimation model where the standard deviation of the growth rate is regressed on some measure of government size (Galí, 1994; Martin and Rogers, 2000; Fatás, 2002) . Our analysis extends this econometric approach by using a univariate GARCH model that permits the presence of volatility clustering to measure uncertainty. Moreover, we consider both its own shocks (as ARCH and GARCH effect) and outside shock (as government size effect) simultaneously in the variance equation of GARCH (1, 1) model. Our results are robust in terms of different classifications of world economies, different measurements of output volatility, different methodologies and controlling for the effect of different sets of exogenous variables such as trade openness, population and inflation.
In the light of these considerations, the current study contributes to the existing literature by presenting strong evidence for a negative relation between government size and output volatility and also by employing the univariate GARCH methodology for modeling output volatility instead of relying on rolling standard deviations. Moreover, confirming Keynesian Hypothesis, the results show that there is mostly oneway causality from government size to output volatility. The following section includes a literature review. Section 3 shows data, methodology and empirical findings. Next, Section 4 presents robustness check and, finally, Section 5 concludes.
Literature Review
There are many studies in the literature aiming to guide the macroeconomic stability of a country. For this purpose, the relationship between government expenditure and economic growth has been investigated by numerous studies. The effect of government size on economic growth has been examined in the literature for two main classification areas: the level of growth and the volatility of growth. The first area of research tests the effect of government expenditure on the level of economic growth by using various datasets and methods for many different countries. There is a consensus on the existence of this relationship. However, interestingly, empirical findings provide no consensus on the sign and direction of this relationship (Landau 1983; Landau, 1985; Landau, 1986; Deverajan et al., 1996; Kelly, 1997; Ghali, 1999; Kolluri et al., 2000; Fölster & Henrekson, 2001; Al-Faris, 2002; Wahab, 2004; Loizides & Vamvoukas, 2005; Bose et al., 2007; Cooray, 2009; Gregoriou & Ghosh, 2009; Wu et al., 2010; Lamartina, 2011; Alegre, 2011; Colombier, 2011; Odhiambo, 2015; Çalışkan et al., 2017; Şit & Karadağ, 2018) The second area of research tests the effect of government expenditure on the output volatility rather than the level of output growth. It is obvious that output volatility may have an effect on macroeconomic stability (Galí, 1994; Virén, 2005; Down, 2007; Mohanty & Zampolli, 2009 ). Thus, the relationship between government size and output volatility is discussed by both theoretical and empirical research in the literature. To begin with, Galí (1994) highlights the theoretical linkage between government size and growth volatility in the context of a real business cycle (RBC). In addition, Rodrik (1998) shows that large government size helps reduce growth volatility as well as trade openness by using OLS model for 23 OECD countries. In contrast, many political economy models suggest that output volatility causes government expenditures because of inflated spending (Tornell & Lane, 1998) . Fatás and Mihow (2001) investigate the relationship among government size, growth volatility and trade openness by using panel regression for 20 OECD countries over the period from 1960 to 1997, and they conclude that government size and trade openness have a significant and negative impact on growth volatility. Bejan (2006) argues that trade openness is the cause of output volatility in both developing and developed countries by using extensive dataset of 111 countries over the period between 1950 and 2000. According to the empirical analysis of Virén (2005) , there is a negative relationship between government size and output volatility in OECD countries. Down (2007) uses demand and price volatility as a measurement of growth volatility and shows that government size and trade openness affect the price and demand volatility negatively. Andrés et al. (2008) present evidence for a significant and negative relationship between government size and growth volatility for 20 OECD countries over the period between 1960 and 2004. In other words, they argue that large government size has balance output volatility. Debrun et al. (2008) discuss the relationship between government size and output volatility, and they emphasize that volatility has decreased in small and more
Business and Economics Research Journal, 10(4):761-776, 2019
The Impact of Government Size on Output Volatility: Evidence from World Economies closed countries over the last 20 years and that smaller governments had more output volatility until 1997. Empirical analysis of their study suggests that government size has a negative impact on output volatility during the period between 1961 and 2007. The relationship between government size and volatility has decreased after the 1990s and government size began to impact output volatility positively during the period between 1991 and 2007. In a study of the impact of government expenditure share of GDP on output volatility as cyclical fluctuations of GDP/per capita and growth rate of GDP/per capita, Mohanty and Zampolli (2009) argue that government expenditure has a significant and negative impact on output volatility. According to Carmignani et al. (2011) , government expenditure and trade openness have a significant and positive effect on output volatility that is measured as a standard deviation of growth for 79 countries over the period between 1970 and 2000 with GMM estimation. Fatás and Mihow (2013) examine the impact of policy volatility (i.e., variance of unforeseen changes in government expenditures), government size (i.e., government general expenditure), output volatility (i.e., standard deviation of output), inflation, and trade openness on growth for 93 countries for the period between 1960 and 2007. They determine that policy volatility, output volatility and inflation have negative effect on growth.
Since the 1800s, the causal relationship between government size and economic performance has been investigated so as to provide insights and guidance for macroeconomic stability. For example, Ram (1987) examines 115 countries over the period between 1950 and 1980 by using cross-section and timeseries analysis. Ram (1987) assesses the validity of Wagner's hypothesis in four different groups with respect to their income levels and presents evidence in favor of Wagner's Law. Easterly and Rebelo (1993) show that public investment expenditures make a significant positive contribution to growth. Also, Oxley (1994) states that public expenditures and growth have a long-run relationship and there is one-way relationship from growth to expenditures. There seems to be some empirical evidence supporting both Wagner's Law (Ram, 1987; Oxley, 1994; Lamartina, 2011) and Keynesian Hypothesis (Ghali, 1999; Al-Faris, 2002; Bose et al., 2007) . To sum up, consensus is yet to be achieved on the nature of this relationship in the light of empirical research findings. Thus, the current study aims to model the volatility of output and examine the impact of government size on output volatility
Data, Methodology and Empirical Findings
This study uses annual data for GDP (constant 2010 US$) as an input for output volatility and general government final consumption expenditure (% of GDP) as a government size. Additional inflation with consumer prices (annual %), trade openness (exports + imports /GDP) and population are used as control variables. All data is derived from World Development Indicators from the World Bank for the available period between 1960 and 2017. The study uses eight different economy classifications for analysis 1 (see Table  1 ).
The current study employs a univariate GARCH process to model output volatility and tests the impact of government size on it. The first step in the testing procedure involves testing whether all the variables (i.e., government size and output volatility) are stationary by using the Augmented Dickey-Fuller (ADF) unit root test (Dickey and Fuller, 1981) . According to Table 2, the null hypotheses of unit root are rejected for all the series 2 . After determining that all the variables are stationary, we model output volatility by estimating univariate GARCH (1,1) models as the following (Bollerslev, 1986) : (1) where output refers to the logarithmic difference of GDP (constant 2010 US$). Residual derived from mean equation is used in formulating the variance equation (see equation 3). The study estimates the conditional variances of output with the quasi-maximum likelihood method using the GARCH approach by Bollerslev (1986) . In order to test the impact of government size on output volatility, we include government size in the variance equation. The following is the general expression of GARCH (1,1) model.
where ht is variance of residual derived from equation (1). It also represents current period volatility of output. In other words, ht is output volatility. Β0 is constant and ht-1 represents previous period residual variance or previous period volatility of output. ht is identified as first order GARCH term. zt-1 is previous period's squared residual derived from equation (1), which is identified as first order ARCH term. zt-1 represents previous period output information (as growth) about volatility. GSt is general government final consumption expenditure (% of GDP), which is exogenous or predetermined variable. GSt indicates variance regressor and shows the contribution of exogenous shock in the volatility of output. . Under the distribution, if the GARCH is also significant, it means that the previous year output volatility will influence current period output volatility. In this case, we could suggest that output volatility is influenced by its own shocks (i.e., its own ARCH and/or GARCH factors). If the size is also significant, it means that outside shock (as government general expenditure) will influence output volatility. The results are presented in Table 3 . The study additionally employs all diagnostic test as Lagrange Multiplier test for ARCH effect, Ljung-Box Q test for autocorrelation, and Jarque-Bera test for normality. All the estimations are consistent. There is no serial correlation and no ARCH effect in the residuals, and the residuals are normally distributed. These results suggest that all the models pass standard specification tests and all the estimators are consistent.
As can be seen Table 3 , under the student-t distribution, the ARCH term is significant for all the classifications except for North America. This implies that previous year output (growth) information can influence current year output volatility for related economies. Under the distribution, the GARCH is also significant for Latin America & Caribbean, Middle East and North Africa, North America, South Asia and SubSaharan Africa. This implies that the previous year output volatility will influence current period output volatility for related economies. In this case, we could suggest that output volatility is influenced by its own shocks (its own ARCH and/or GARCH factors).
Moreover, the government size is also negatively significant for East Asia & Pacific, Europe & Central Asia, Middle East and North Africa, South Asia, Sub-Saharan Africa, World; while it is positively significant for North America. It means that outside shock (as government general expenditure) will commonly have a negative effect on the output volatility. The results support the theoretical models suggesting that a larger government increases economic stability. In other words, output volatility is largely dependent on its own shocks and negatively influenced most by outside shock as government size.
This study aims to model the volatility of output and to test the factors affecting the volatility of output. We can conclude that output volatility is largely dependent on its own shocks and it is also influenced by outside shock as government size. In addition to detecting a significant relationship between output volatility and government size, the current study also tests whether there is any causality between output volatility and government size or not. We use Granger causality to investigate a possible relationship between output volatility (OV) and government size (GS). The model is as follows:
+ Here, t (1,…,T) denotes the time period and z denotes the lag number. and are white noise errors. OVi,t denotes output volatility while GSi,t denotes government size.
The basic idea of Granger Causality is that if past values of GS are significant predictors of the current value of OV even when past values of OV have been included in the model, then GS exerts a causal influence on OV. Using the above equation, one might easily test whether the GS is said to have a predictive power for OV based on an F-test with the following null hypothesis ( 0,1 ): 0,1 = 2,1 = 2,2 = ⋯ = 2, = 0 On the other hand, we test whether the OV is Granger cause for GS and the corresponding null hypothesis ( 0,2 ) is: 0,2 = 2,1 = 2,2 = ⋯ = 2, = 0 where GSi,t and OVi,t are the observations of two stationary variables for economies in period t.
If H0,1 is rejected, it indicates that causality from GS to OV exists. It can be tested for causality in the other direction as well, and it is possible to detect whether the existence of causality for testing H0,2. If H0,2 is rejected, one can conclude that causality from OV to GS exists.
The correct choice of lag length is important in terms of avoiding non-trustable results on Grangercausality. Thus, the study uses Akaike Information Criteria (AIC) to determine optimal lag. The Grangercausality results are presented in Table 4 .
According to Table-4, GS is Granger cause of OV for all the country classifications except for SubSaharan Africa 3 while we only capture other way causality from OV to GS for East Asia & Pacific. Thus, we can conclude that there is a one-way causality from GS to OV mostly, confirming Keynesian Hypothesis. The Impact of Government Size on Output Volatility: Evidence from World Economies 
Robustness Check
There are many different measurements of output volatility that may lead to inconsistent results. The current study estimates the same model by using different output volatility measurements as volatility in the business cycle as a robustness check. The study uses the Hodrick-Prescott filter (Hodrick & Prescott, 1997) in order to compute volatility in the business cycle component from de-trended real GDP. All empirical part replicate using new measurement of output volatility with growth volatility measurement 4 . The empirical results do not differ according to volatility calculations (see Table 5a and 5b)
The study classifies countries based on income classifications as high income, middle income, and low income. The results are presented in Table 6 , which shows that the ARCH term is significant for highincome and middle-income under the student-t distribution. It means that previous year output (growth) information can influence current year output volatility for these income groups. Under the distribution, the GARCH is also significant for middle-income and low-income. Furthermore, the government size has significantly negative impact for middle-income. It means that outside shock (as government general expenditure) will have a negative effect on the output volatility for these income levels. The results indicate that a larger government increases economic stability. In other words, output volatility is dependent on both of its own shocks and it is negatively influenced by outside shock as government size over middle-income levels. The results are robust in terms of controlling for different income level of country classifications.
To investigate the relationship between output volatility and government size, the study also uses a set of exogenous variables in the variance equation as control variables, trade openness, population and inflation. For brevity, we could not report empirical results of our estimates here, but they are available on request. The results are robust in terms of controlling for the effect of different sets of exogenous variables.
Conclusions
Achieving macroeconomic stability is one of the most important objectives of policy-makers. Theoretical models rely on the fact that a large government yields more macroeconomic stability. Interestingly, however, reviews of empirical literature suggest that the relationship between government size and output volatility is controversial. Thus, in order to get more robust empirical evidence, the current study aims to model the volatility of output and examine the impact of government size on output volatility by using eight different classifications of world economies and univariate GARCH models. The study additionally uses the Granger Casualty Analysis to determine the direction of this relationship.
The results suggest a negative relationship between government size and output volatility for East Asia & Pacific, Europe & Central Asia, Middle East and North Africa, North America, South Asia, Sub-Saharan G. Oz-Yalaman -D. Sevinc -G. Sevil Africa, and World. According to empirical evidence, we can conclude that a larger government increases economic stability. It is obvious that output volatility is largely dependent on its own shocks and negatively influenced by outside shock as government size. Moreover, according to Granger causality, there is one-way causality from GS to OV for Europe & Central Asia, North America, South Asia, and World while there is twoway causality between GS and OV only for East Asia & Pacific. Thus, we could confirm Keynesian Hypothesis for capturing mostly one-way causality from government size to output volatility.
For robustness check, the study uses another output volatility measurement as volatility in the business cycle. The study also applies Fourier ADF unit root test (Lee and Enders, 2012) to model structural break as an endogenous process. Moreover, the study applies same model for different classifications of world economies. These results demonstrate the robustness of our empirical findings. (Lee and Enders, 2012) for modeling structural break as an endogenous process (see Table 2c and 2d 
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